Ethanol-induced inhibition of testosterone biosynthesis in rat Leydig cells: role of L-glutamate and pyruvate.
The mechanisms by which ethanol (EtOH) inhibits testicular testosterone biosynthesis were studied with isolated rat Leydig cells in vitro comparing the effects of EtOH in six different culture media. The actual sites of inhibition by EtOH, identified by measuring the steroidogenic precursors, varied depending on the medium used. In Krebs-Ringer bicarbonate buffer, EtOH inhibited both the conversion of pregnenolone to progesterone and androstenedione to testosterone. In the pyruvate (Pyr) supplemented Dulbecco's Modified Eagle medium, the decreased progesterone concentrations in the presence of EtOH were reflected to all successive steroids 17-OH-progesterone, androstenedione and testosterone. The presence of L-glutamate (Glu) in the medium elevated testosterone production, but EtOH still inhibited the conversion of pregnenolone to progesterone, and also the androstenedione/testosterone ratio was elevated because of the decreased testosterone concentrations. In the presence of both Glu and Pyr in the medium the EtOH-induced decreases in the steroid concentrations were fully recovered in isolated Leydig cells. These results demonstrate that both Pyr and Glu supplementations are essential for the maintenance of maximal rate of testosterone synthesis in vitro in the presence of EtOH.